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I n  a c o n t i n u i n g  e f f o r t  to  deve lop  N i H 2  b i p o l a r  techno logy  t o  a p o i n t  where i t  
can be used e f f i c i e n t l y  i n  space f l i g h t ,  Lewis Research Center  (LeRC) has 
begun t e s t i n g  a second 40 Ahr ,  1 0 - c e l l  b i p o l a r  b a t t e r y .  Th i s  b a t t e r y ,  p u t  on  
t e s t  i n  March, 1988, has undergone e x t e n s i v e  c h a r a c t e r i z a t i o n  t e s t i n g  t o  
determine t h e  e f f e c t s  o f  such o p e r a t i n g  parameters as charge and d i scha rge  
r a t e s ,  temperature,  and p ressu re .  

The fundamental des ign  o f  t h i s  a c t i v e l y  coo led  b i p o l a r  b a t t e r y  i s  t h e  same as 
t h e  first b a t t e r y ,  a l s o  t e s t e d  a t  LeRC. Most o f  t h e  i n d i v i d u a l  components, 
however, a re  f r o m  d i f f e r e n t  manufac turers .  D i f f e r e n t  t e s t i n g  procedures as 
w e l l  as c e r t a i n  un ique b a t t e r y  c h a r a c t e r i s t i c s  make i t  d i f f i c u l t  to  d i r e c t l y  
compare the  two s e t s  o f  r e s u l t s .  Some comparisons, however, can and w i l l  be 
made. 

I n  genera l ,  the  performance o f  t h i s  b a t t e r y  th roughou t  c h a r a c t e r i z a t i o n  
produced expected r e s u l t s .  V a r y i n g  t h e  charge r a t e  between C l4 ,  C l 2 ,  and C 
had l i t t l e  e f f e c t  on e f f i c i e n c i e s  w h i l e  v a r y i n g  t h e  d i scha rge  r a t e  between 
C l4 ,  C l2 ,  C, and 2C had g r e a t  e f f e c t s  on e f f i c i e n c i e s ,  w i t h  C14 p roduc ing  t h e  
b e s t  r e s u l t s  and 2C t h e  worst. Temperature v a r i a t i o n s  produced more p u z z l i n g  
r e s u l t s .  Temperatures of O O C ,  10°C, 2OoC, and 3OoC were a l l  used b u t  n o t  one 
o f  them showed a c o n s i s t e n t  e f f i c i e n c y  advantage over  t h e  o t h e r  t h r e e .  
charge v o l t a g e s ,  however, d i d  change -- dec reas ing  as temperatures inc reased.  
M id -po in t  d i scha rge  v o l t a g e s  i nc reased  as tempera tures  inc reased,  b u t  o n l y  a t  
t h e  C and 2C r a t e s .  I n i t i a l  t e s t s  a l s o  i n d i c a t e  a s l i g h t  e f f i c i e n c y  i nc rease  
w i t h  an i nc rease  i n  vesse l  p ressu re  from 200 to  400 p s i .  End o f  charge 
v o l t a g e  appears t o  be unaf fec ted  by t h e  i nc reased  p ressu re ,  b u t  m id -po in t  
d i scha rge  v o l t a g e s  a r e  s l i g h t l y  h i g h e r  a t  t he  C/4  and C/2 d i scha rge  r a t e s .  
even g r e a t e r  d i f f e r e n c e  i s  seen a t  t h e  C and 2C r a t e s .  
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An 

The main d i f f e r e n c e s  seen between t h e  f irst and second b a t t e r i e s  occu r red  
d u r i n g  t h e  h i g h - r a t e  d i scha rge  p o r t i o n  o f  t h e  t e s t  m a t r i x .  For the  second 
b a t t e r y ,  end-of -d ischarge v o l t a g e  l i m i t s  w e r e  reached w i t h i n  1 5  seconds on t h e  
1OC cons tan t  c u r r e n t  d i scha rge  r a t e  and e f f i c i e n c i e s  o f  l e s s  than 30% were 
a t t a i n e d  a t  t h e  5C cons tan t  c u r r e n t  r a t e .  
seconds-off 5C p u l s e  c u r r e n t  c y c l e  were reasonab le  r e s u l t s  produced. The 
f i r s t  b a t t e r y  a l s o  had poor  h i g h - r a t e  d i scha rge  r e s u l t s ,  a l t hough  b e t t e r  than 
those o f  t h e  second b a t t e r y .  M inor  changes were made t o  the  b a t t e r y  frame 
des ign  used for t h e  f i r s t  b a t t e r y  i n  an a t t e m p t  t o  a l l o w  b e t t e r  gas access t o  
t h e  r e a c t i o n  s i t e s  f o r  t h e  second b u i l d  and h o p e f u l l y  improve per formance.  
The changes, however, d i d  n o t  improve t h e  performance o f  t he  second b a t t e r y  
and cou ld  have p o s s i b l y  c o n t r i b u t e d  t o  t h e  poore r  performance t h a t  was 
observed. There a r e  o t h e r  component d i f f e r e n c e s  t h a t  c o u l d  have c o n t r i b u t e d  
t o  t h e  poorer  performance of t h e  second b a t t e r y .  

On ly  d u r i n g  one-second-on, f o u r -  
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second b a t t e r y  was c o n s t r u c t e d  w i t h  a Goretex back ing  which c o u l d  have l i m i t e d  
t h e  h i g h - r a t e  c u r r e n t  f low. The gas screen i n  the  second b a t t e r y  had a l a r g e r  
mesh which aga in  cou ld  have l i m i t e d  t h e  h i g h - r a t e  c u r r e n t  flow. 
2"  x 2" b a t t e r i e s  a r e  b e i n g  t e s t e d  t o  eva lua te  the  e f f e c t s  o f  t h e  component 
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I c h a r a c t e r i z a t i o n .  
LEO c y c l e  l i f e  t e s t i n g  a t  40% DOD and 10°C i s  scheduled t o  follow t h e  
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